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Kraus Mercury Vapor Stills 











These stills give practically a complete vacuum. 


















Capacity when used in connection with a water 
pump is about one and one half‘ liters every 
ten minutes. .They are made-of special high 
resistant Pyrex Tubing, so that they stand 
repeated heating without breaking. Break- 
ages when they dooccurcan usually be repaired. 











As ordinarily furnished, the pump consists of 
two parts—a coarse and a fine pump. If de- 
sired, both parts may be supplied either coarse 
orfine. Excellent results are obtained with the 
Kraus Pump in connection with the ordinary 
water pump, although if used with an auxiliary 
pump of greater capacity, not operated by 
water, still more satisfactory. results are ob- 


tained. 


The pump is furnished complete with iron 
stand, twelve feet of asbestos cord for wrap- 
ping, and Tirrill Burner as illustrated in the cut. 
Price complete as above described, not includ- 


ing water pump or other auxiliary pump, $30.00. Price of glass parts only, 
either coarse or fine, $12.00 each. Immediate shipment from stock. 
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The Sarah Berliner 
Research Fellowship 
for Women 





A fellowship of, the value of one thous- 
and dollars is offered annually, available 
for study and research in physics, chem- 
istry or biology. Applicants must already 
hold the degree of doctor of philosophy or 
be similarly equipped for the work of fur- 
ther research. Applications must be re- 
ceived by the first of February of each 
year. Further information may be ob- 
tained from the chairman of the committee, 


Mrs. Christine . Ladd-Franklin, 527 
Cathedral Parkway, New York. 


_ Publications of 
Carnegie Institution of Washington 


The publicatio: 
vale ee on ee eitatin now number over 350 


Heredi: " 
logy mg iA eg aco Law, — 
ogy. Classified and descriptive lists will be sent postpaid 


on application. 
Recently Issued: 


215a. Jounson, E. R., T. W. Van Mernze, G. G. Hevs- 
NER, and D. 8. Hancuert, with an introductory note 
by H. W. Farnam. History of Domestic and Foreign 
Commerce of the United States. Octavo (2 vols.)...$6.00 
Vol. I. xv +363 pages, maps 1 to 5. 
Vol. Il. ix+398 pages, m maps 6 to 10. 
215b. CiarK, Victor History of Manufactures in 
the United States, 1607 to 1860. Octavo, xii+675 
pages 7 plates, and 7 text figures............ssseeereeesees $6.00 
215¢ tory of Transportation in the United States be- 
fore 1860. Prepared under the direction of Bat- 
THASAR HENRY Meyer by CaRo.ine K. MacGns, and 
a Staff of Collaborators. Octavo, x er pp-, 5pls. $6.00 
254. Davenport, Frances G. European T kc ear- 
ing on the History of the United States and its De- 
pendencies, to 1648. Octavo, vi+387 pages............ $2.50 


In Press 
245. Heprick, Henry B, “Taterpolation Tables or 
Tables of Proportional Parts, containing the products 
to the nearest unit of all numbers from 1 to 100 by 
each hundredth from 0.01 to 0.99 and of all numbers 
from 1 to 1000 by each thousandth from 0.001 to 
246. Alb: F Fame Catal for the Epoch 1900. Q 
any Zone ogues for t poch 1 uarto. 
, Lewis. Catalogue of $276 Stars between 20° 
and 41° of South Declination. 
Roy, Artuur J. Catal of 2800 Stars between 
2° of South and 1° of North Declination. 


All communications sheuld be addressed to 


GARNEGIE INSTITUTION OP WASHINGTON 
WASHINGTON, D. C, 





The Ellen Richards Research Prize 


The Naples Table Association for Promoting 


Laboratory Research by Women announces the offer 
of a research prize of $1000.00 for the best thesis 
written by an American woman embodying new ob- 
servations and new conclusions based on independent 
laboratory research in Biology (including Psy- 
chology), Chemistry or Physics. Papers published 
before 1916 wilt aot be considered and theses pre- 
sented for a Ph.D. degree are not eligible. Theses 
offered in competition must be in the hands of the 
Chairman of the Committee on the Prize before 
February 25, 1918. Application blanks may be ob- 
tained from the secretary, Mrs. Ada Wing Mead, 
823 Wayland Avenue, Providence, R. I. 


Flora of the Rocky Mountains 


and Adjacent Plains 


By PER AXEL RYDBERG, Ph.D. 
Curator in the New York Botanical Garden 


8vo xii+1110 pages 1917 


Contains descriptions of the native and naturalized 
Flowering Plants and Ferns of Colorado, Wyoming, 
Montana, Saskatchewan, Alberta, Idaho, Utah, the 
western counties of Nebraska, South Dakota and 
North Dakota and the Kootenay districts of British 
Columbia. 

Published by the author. Price $3.75 net. 


3304 Rochambeau Avenue New York City 
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Woods Hole, Mass. 
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Director, Marine Biological Laboratory, Woods Hole, Mass. 
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SOME UNDERLYING PRINCIPLES IN 
THE STRUCTURE OF THE 
NERVOUS SYSTEM} 


Ir has long been recognized that the 
fundamental problems of the nervous sys- 
tem are impossible of approach without 
keeping in view continually the finer struc- 
ture of the parts concerned. Nervous or- 
gans are not relatively homogeneous bodies 
as, for instance, glands are, but are intri- 
cate systems of conducting paths and end- 
stations and in this respect are unlike the 
other organs of the body. This contrast 
appears clearly in many deficiency tests. 
If a portion of a gland, such as the pan- 
creas or the liver, is removed, the loss may 
be quickly covered by the increased activ- 
ity of that part of the organ which is left, 
but the ablation of even a small portion of 
a nervous organ is often followed by seri- 
ous and permanent defects, which no 
amount of activity on the part of the ad- 
jacent tissue can make good. Thus the de- 
struction of a small group of the receptive 
cells in the retina results in a scotoma, 
which the activity of the adjacent cells is 
incapable of remedying. Hence it appears 
that in the nervous system specialization 
may be said to have reached even to the 
cells themselves. Such a degree of differ- 
entiation is to be found in no other organ 
of the body, except perhaps the reproduc- 
tive glands, whose sperm cells and egg cells, 
with their highly individualizing capaci- 
ties, are separately quite as unique as are 
many nerve cells. It is, therefore, not sur- 


1 Address of the vice-president and chairman of 
Section F, American Association for the Advance- 
ment of Science, Pittsburgh, December 31, 1917. 
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prising that neurologists have devoted much 
of their energy and time to discovering the 
disposition and arrangements of the cells 
in nervous organs. 

Notwithstanding the fact that the cell 
doctrine as applied to animals was enunci- 
ated by Schwann as early as 1839, it was 
not till more than half a century later that 
a clear and consistent idea of the nerve 
cell was arrived at. The slowness with 
which this result was attained was due to 
the unusual form and complicated struc- 
ture of this element. Nerve fibers, accord- 
ing to Stieda (1899), were probably first 
really seen and figured by the Florentine 
physician Felix Fontana in 1781, but it was 
not till 1833 that Ehrenberg in the prelimi- 
nary announcement of a monumental work 
on the fibrous structure of the central ner- 
vous organs, described certain corpuscles 
that proved to be what later investigators 
ealled ganglion cells. The connection of 
these two elements, vaguely intimated in 
1838 by Remak and surmised in 1840 by 
Hannover, was first really demonstrated 
for invertebrates in 1842 by Helmholtz and 
for vertebrates in 1844 by Kolliker who 
showed that fibers with a medullary sheath, 
and therefore unquestionably nervous, were 
directly connected with ganglion cells. 
From the time of these discoveries it be- 
came necessary to assume that in some way 
or other ganglion cells were an essential 
element in the nervous system. Their asso- 
ciation with ganglionic masses and other 
deeper organs led naturally to the view 
that they were the real centers of nervous 
activity, the fibers being regarded as ele- 
ments of conduction merely. Hence arose 
that infinite collection of diagrams of ner- 
vous mechanism devised by the neurologists 
and copied by the physiologists and psy- 
chologists of some two generations ago and 
consisting usually of an afferent fiber lead- 
ing from the periphery to a centrally situ- 





[N. 8. Vou. XLVII. No. 1207 


ated ganglion cell from which in turn an 
efferent fiber stretched out to a muscle or 
other like end-organ. 

But the nervous system is not con- 
structed upon so simple a plan. In 1847 
Wagner showed that the ganglion cells in 
the electric lobes of the torpedo exhibited 
two types of processes. These were subse- 
quently designated as protoplasmic and 
nerve-fiber processes by Deiters (1865), 
who attempted to support the generaliza- 
tion that every ganglion cell possessed both 
types of processes. 

Not only did complications grow in these 
directions, but in 1855 Leydig discovered 
in the ganglionic bodies of spiders what 
appeared to be a finely granular material 
which he called punctate substance. Simi- 
lar material was also shown to be a consid- 
erable constituent in the gray matter of 
the vertebrate nervous system. Hence, in 
addition to nerve fibers and ganglion cells, 
a third kind of material was shown to be 
present in many nervous organs. 

This material, as was subsequently dem- 
onstrated by Gerlach (1871) and others, 
consisted in reality of very fine fibrils 
which when seen in section appeared as mi- 
nute points; hence Leydig’s name for it of 
punctate substance. From these very fine 
fibrils nerve fibers were seen to take their 
origin and thus arose the dispute over the 
direct and the indirect origin of nerve 
fibers, that is, their origin directly from 
ganglion cells or indirectly from these cells 
through the intervening fibrillar substance. 

The confusion to which this discussion 
led was cleared up and swept away by the 
introduction of the Golgi method of silver 
impregnation, a method that yielded prepa- 
rations so marvelously clear and sharp that 
for the first time the relations of nerve 
fibers, ganglion cells, and fibrillar material 
seemed within grasp. Although this 
method was described as early as 1873, it 
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did not come into general use till nearly a 
decade and a half later. Nevertheless, as 
soon as it was generally applied, it yielded 
such important results that in May, 1891, 
Kdélliker could substantiate the claim that 
every nerve fiber in the body was at some 
part of its course directly connected with 
a ganglion cell, and in June of the same 
year Waldeyer, on the basis of conclusions 
drawn largely from Golgi preparations, 
promulgated the theory of the neurone, the 
first consistent account of the nerve cell. 
According to this well-known doctrine 
the ganglion cell of the older workers is 
really the nucleated body of the true nerve 
cell, or neurone, whose processes may be of 
two kinds: short, branching, protoplasmic 
extensions, the dendrites; and long, un- 
branched, nerve-fiber processes, the neu- 
rites. As all nerve fibers were believed to 
be thus related to nerve cells they were at 
once classed as a special type of cell process. 
Further, the fibrillar material of the cen- 
tral gray, the punctate substance, which 
was regarded by Gerlach (1871) as a con- 
tinuous network, was now looked upon as 
the ultimate branches of the dendrites and 
neurites, the means by which one neurone 
is put into communication with another. 
Hence this material was believed to be 
broken up into appropriate neuronic sys- 
tems separated one from another by an 
infinitude of minute interruptions, which, 
however, were capable of physiological con- 
tinuity through what is known as a syn- 
apse. Thus each neurone, or true nerve 
cell, was believed to possess a certain 
amount of independence from its neigh- 
bors though physiologically united to them 
at least by transmitting contact. This in 
brief is the conception of the neurone, or 
true nerve cell, a conception that has been 
most prolific in its consequences not only as 
a means of understanding the structural 
relations of nervous elements but of inter- 
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preting their degeneration as originally 
outlined by Waller (1850), their regenera- 
tion as worked out by subsequent investi- 
gators, and their development as first 
clearly described by His (1886). 

This conception, however, was not based 
on what can be seen in Golgi preparations 
only ; it was confirmed and supported by a 
great array of results such as have been 
obtained by Ehrlich’s methylen-blue treat- 
ment and by the host of new metal-impreg- 
nation methods modelled more or less on 
the original Golgi procedure. 

In considering the activity of the typical 
vertebrate neurone, it is generally recog- 
nized that the nerve impulse enters this 
element through its dendrites and, after 
traversing its cell body, emerges from it 
through its neurite. This is very clearly 
seen in the motor neurones of the spinal 
and the cranial nerves (Fig. 1). Here the 








Fig. 1. Diagram of the primary neurones of the 
spinal cord; the dorsal neurone (d) extends from 
the skin (s) to the central gray of the cord, the 
ventral neurone (v) from the central gray to the 
muscles (m). 


dendrites of the given neurone are in close 
relation with the neurite processes of other 
neurones (d@) from which they receive nerve 
impulses that are passed on through their 
own cell body and over its neurite to be 
discharged finally into the attached mus- 
cle fibers (m). As in such series the den- 
drites serve as a receptive mechanism and 
the neurite as a discharging one, it may be 
claimed that the neurone exhibits a kind of 
cellular polarity in which the dendrites 
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mark one pole and the neurite the other. 
This idea of the polarity of the neurone 
seems to have originated with van Gehuch- 
ten (1891), but on its announcement it was 
immediately taken up, amplified and 
strongly advocated by many other neurolo- 
gists, especially by Ramén-y-Cajal (1891) 
and by Retzius (1892). Even now it holds 
a place in good text-books such as Herrick’s 
Introduction to Neurology (1915), but it 
has never been without its serious oppo- 
nents. 

Barker (1899) in his account of the nerv- 
ous system pointed out numerous and seri- 
ous exceptions to it. The intermediate neu- 
rones of the vertebrate retina (Fig. 2, +) 











Fie. 2. Diagram of the chief nervous elements 
in the vertebrate retina; rod-’and cone-cells (r), 
intermediate cells (i), and ganglion cells (g). 


receive impulses by one system of processes 
and discharge them by another; yet the dis- 
charging processes have none of the struc- 
tural peculiarities of neurites, but closely 
resemble the receiving processes, which are 
indistinguishable from dendrites. Again 
the sensory neurones of the spinal and the 
cranial nerves (Fig. 1, d) have their cell 
bodies on their length and not terminal, 
but their distal processes, which by defini- 
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tion should be dendrites, are from the 
standpoint of structure in all respects neu- 
rites, as are their proximal processes. 
Hence arises the difficulty that in some in- 
stances dendrites, though usually receptive 
in function, may discharge, and neurites 
though usually discharging in function, 
may receive. These and other like causes 
make it clear that any attempt to define 
neuroni¢c polarity on the basis of dendrites 
and neurites is foredoomed to failure, for 
jwhatever may be the explanation of the 
difference between the two classes of proc- 
esses, it is not necessarily connected with 
the direction in which they transmit im- 
pulses. This conclusion, moreover, is sup- 
ported by what is known of invertebrates. 
Here it is commonly quite impossible by 
any of the structural tests used in verte- 
brates to distinguish dendrites from neu- 
rites. In fact the processes at the two poles 
of the cell seem to be essentially similar and 
both tend to resemble dendrites. 

But in my opinion the chief reason the 
hypothesis of neuronic polarity as ordi- 
narily stated meets with serious difficulties 
is not because of the complications that 
arise when dendrites and neurites are in- 
volved, but because nervous activity is 
commonly described in reference to the 
cell body of the neurone. Certain parts of 
the neurone are said to transmit toward 
the cell body or cellulipitally and other 
parts are said to conduct away from this 
body or cellulifugally. But polarity es- 
tablished upon this basis is surely upon 
very insecure ground, for it involves the 
assumption that the cell body of the neu- 
rone is the center of nervous activity, an 
assumption which has come down to us 
from the past, but in support of which lit- 
tle can really be said. 

To be sure neurofibrils have been abun- 
dantly identified in the cell body of the 
neurone, but they have never been shown 
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to extend in any particular way to the 
structure that is most characteristic of the 
cell body, namely, the nucleus. Struc- 
turally, therefore, there is no special rea- 
son for assuming that the nucleus and its 
surrounding cytoplasm constitute a special 
nervous center. Moreover, as Bethe 
(1897, 1898) and Steinach (1899) have 
shown, certain neurones may continue to 
function for some considerable time after 
the removal or destruction of their cell 
bodies, thus demonstrating very clearly 
that these bodies are not a necessary part 
in the internal nervous mechanism of the 
neurone. 

But not only can it be shown that the 
cell body with its contained nucleus is not 
essential to the nervous organization of the 
neurone, it can also be shown that this 
part has a very definite, specific and non- 
nervous function of its own. It has come 
to be an admitted fact in cytology that the 
nucleus of a cell is in some very direct way 
essential to the normal metabolism of that 
element, for when a cell is cut into pieces 
the non-nucleated fragments are incapable 
of further growth and invariably die, 
whereas the nucleated part may regenerate 
and continue: to live. To this rule the 
nerve cell seems to be no exception, for 
when a nerve fiber is separated from the 
rest of the neurone, it invariably under- 
goes degeneration and death. The nu- 
cleated part meanwhile usually remains 
intact, and is the part from which a new 
nerve fiber will grow out if one is formed 
at all. Thus the nucleated and non-nucle- 
ated parts of the neurone act in the same 
way as the corresponding parts of an ordi- 
nary cell do and hence it is concluded that 
the nucleus of the neurone, like that of the 
ordinary cell, is a structure essentially 
concerned with metabolism. In this way 
only is the nucleated part of the neurone 
necessary to nervous processes. The older 
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neurologists were certainly quite mistaken 
when they regarded what they called the 
ganglion cell as the center of nervous ac- 
tivity. It is the metabolic or trophic cen- 
ter of the neurone, but, though it may be 
invaded by neurofibrils, it is not a seat of 
special nervous function. Hence how mis- 
leading and erroneous is it to discuss the 
nervous polarity of the neurone as though 
it centered on the cell body of that struc- 
ture ! 

The polarity of the neurone is best de- 
scribed in the statement that nerve im- 
pulses are received at one end of it and 
discharged at the other. From this stand- 
point polarity is not necessarily associated 
with dendrites and neurites or with the cell 
body, but depends upon the positional re- 
lations of the neurone as a whole, espe- 
cially in reference to the rest of the ani- 
mal’s body, including, in particular, other 
neurones. If one end of a neurone forms 
a part of a sensory surface, that end natu- 
rally serves as the receptive end and the 
opposite one becomes the region of dis- 
charge. If the neurone is imbedded in 
central nervous organs, its polarity is ap- 
parently determined by the nature of the 
synapses. Thus, though an impulse can 
be transmitted in either direction within 
the limits of a single neurone, it can pass 
from one neurone to another only in one 
direction. This principle is well illus- 
trated by the Bell-Magendie law as ex- 
tended by the observations of Gotch and 
Horsley (1891), Mislawski (1895), Veszi 
(1909) and others. When a stimulus is ap- 
plied to the central end of the cut dorsal 
root of a spinal nerve (Fig. 1), the ventral 
root exhibits an electrical change and the 
muscles connected with it contract show- 
ing that a nerve impulse has passed 
through the cord from the dorsal to the 
ventral side. When on the other hand the 
central end of a ventral root is stimulated, 
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no change of any kind whatsoever can be 
discovered in the dorsal root, showing that 
the same path can not be traversed in the 
reverse direction. As intraneural conduc- 
tion is well known to occur in both direc- 
tions this interruption is believed to be 
interneural, that is, synaptic; hence the 
conclusion that the synapse is a valve-like 
mechanism that permits the passage of an 
impulse in one direction only. The polar- 
ity of a deep-seated neurone then is deter- 
mined by its synapse. 

If we divest our minds of the assumed 
nervous significance of the cell body of the 
neurone and of all the misleading termi- 
nology of cellulipetal and cellulifugal con- 
duction in relation to dendrites and neu- 
rites, we have left the simple proposition 
that neurones, though capable of double 
conduction within themselves, nevertheless 
conduct normally in one direction only. 
This is the real and sufficient basis for neu- 
ronic polarity. That it is partly dependent 
upon the synapse is quite obvious. For 
this and other reasons the synapse has been 
a matter of much concern to neurologists, 


_ but its extreme minuteness has been a 


baffling feature in its investigation. The 
researches of His (1886) supported by 
those of Harrison (1901) and others have 
shown that in many parts of the nervous 
system neuroblasts that give rise to con- 
tiguous neurones in adult neuronic chains 
may be in embryonic stages far separated 
and come together only after considerable 
growth. Of their initial separation there 
ean be not the least doubt; the question 
that naturally arises concerns the extent of 
their final union as they establish synaptic 
relations. That this can not be complete 
has already been pointed out in discussing 
synaptic transmission, but precisely what 
the incompleteness consists in from a his- 
tological point of view is by no means easily 
determined. Bartelmez (1915) has had 


the opportunity of studying the synapse 
under conditions in which the elements 
were extremely coarse (the Mauthner’s 
cells of fishes) and he finds, as might have 
been expected, no continuity, but delicate 
membranous separations. These mem- 
branes must be the parts concerned with 
synaptic activities and hence with the 
polarity of the neurone so far as it is de- 
pendent upon the synapse. 

Thus after years of infinite pain and 
labor the neurologist of to-day can describe 
in terms of cells the nervous system of one 
of the higher animals as composed of an 
intricate association of neurones whose re- 
lations to the animal as a whole and to each 
other through synaptic contact have im- 
pressed upon these structures a definite 
form of polarity. 

As this idea of the synaptic nervous 
system gradually unfolded itself to the 
more orthodox neurologists, there arose 
from another school of workers the dia- 
metrically opposite conception of the nerve- 
net. This new movement received its ini- 
tial impetus chiefly from the work of 
Apathy (1897), who maintained on the 
basis of preparations of almost incredible 
clearness that the nervous elements of 
many animals were bound together by a 
network of neurofibrils in which there was 
not the slightest evidence of interruption 
such as is implied in the synapse. This 
view in a way was a revival of the idea of a 
continuous network as maintained in a 
previous generation by Gerlach. The 
careful reader of Apathy’s papers will find 
it by no means easy to separate in them 
fact from speculation and consequently it 
is difficult to state in exact terms Apathy’s 
real contribution to this subject, but, how- 
ever this may be, it is certainly true that 
the appearance of his publications excited 
others to a further investigation of the 
subject with the result that nerve-nets were 
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proved to exist in a number of animals. 
They were definitely identified by Bethe 
(1903) in jelly fishes, by Wolff (1904) 
and by Hadzi (1909) in hydrozoans, and 
by Groselj (1909) in sea-anemones. In 
fact the coelenterate nervous system seemed 
to be nothing but a nerve-net. Von 
Uexkiill’s physiological studies led to much 
the same conclusion concerning the ner- 
vous system of echinoderms. Prentiss 
(1904) in a brief summary gathered to- 
gether the evidence to show that nerve- 
nets were at least components of the 
nervous systems of worms, arthropods, 
mollusks and even vertebrates (Fig. 3) 





Fig. 3. Outline of a nerve-net from a vertebrate 
blood-vessel (after Prentiss). 


where they were especially associated with 
the blood vessels (Dogiel, 1893, 1898; 
Bethe, 1895, 1903; Leontowitsch, 1901; 


Cavalié, 1902; Prentiss, 1904), including 


the heart (Dogiel, 1898; Hofmann, 1902; 
Bethe, 1903). Moreover, it is now re- 
garded as probable that there is a nerve- 
net associated with the musculature of the 
vertebrate digestive tube. Thus nerve-nets 
were identified from the celenterates to 
the vertebrates and some of the more 
ardent advocates for this type of nervous 
organization went so far as to assume that 
it was the only type of nervous structure 
really extant and that the evidence for a 
synaptic system rested upon artifacts that 
obscured the real relations of cell to cell. 
But this extreme position has not been 
justified by further research. It is now 


generally admitted that the conceptions of 
a synaptic system and of a nerve-net are 
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not opposing ideas, but represent two types 
of nervous organization, both of which may 
exist side by side in the same animal (Her- 
rick, 1915; Bayliss, 1915). Judging from 
the fact that the nerve-net is apparently 
the exclusive type of nervous organization 
in the celenterates and that it becomes 
progressively less and less evident the 
higher one ascends the animal series, it 
seems fair to conclude that the nerve-net is 
the more primitive type and that in the 
course of evolution it has given way more 
and more to the synaptic system which has 
finally come to be the dominating plan of 
nervous organization in the higher animals. 
From this standpoint one of the higher 
metazoans might perfectly well possess both 
types of nervous structure: nerve-nets hav- 
ing been retained in its more conservative 
portions and synaptic structures having 
been developed in its more progressive 
parts. Thus the nerve-net may be re- 
garded as phylogenetically older than the 
synaptic system. 

If this view of the relation of nerve- 
nets and synaptic systems is correct, there 
ought to be found in the animal series evi- 
dences of transitions from one type to the 
other. Herrick (1915) has stated very 
clearly the essential differences between 
these two types in the declaration that in 
nerve-nets there are no synapses and no 
polarity, both of which characterize the 
more differentiated type. The many illus- 
trations that have been used to show the 
structure of nerve-nets from the cclen- 
terates to the vertebrates exhibit continu- 
ous diffuse nets without the least sugges- 
tion of synapses. Some of the best of these 
examples are from the subumbrellar sur- 
faces of jellyfishes. Here, too, conduction 
has been studied for a long time and it 
has been shown through the work of 
Romanes (1877) and others that transmis- 
sion in these regions is as diffuse and gen- 
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eral as would be expected from the struc- 
ture of their nets. Probably the only 
evidence of polarity that these nets exhibit 
is seen in the temporary condition that has 
been claimed for them by von Uexkiill, 
namely, that impulses flow for the moment 
more freely through them into stretched re- 
gions than into unstretched regions. Aside 
from this momentary state they are prob- 
ably quite unpolarized in their transmit- 
ting capacities. 

From such a condition as this it ought 
to be possible to trace the transition stages 
that have led to the synaptie nervous sys- 
tem, and, in fact, examples of this kind are 
not difficult to find. As a first step in this 
direction we may examine the tentacles of 
sea-anemones. These organs were shown 
by Rand (1909) to exhibit in their re- 
sponses to stimulation a marked polarity. 
If a stimulus is applied to the tip of a 
tentacle, the whole tentacle usually short- 
ens. If it is applied to any other point on 
the tentacle, this organ shortens as a rule 
only from the point stimulated to the base, 
the distal portion of the tentacle remain- 
ing unchanged. Hence it may be con- 
cluded that transmission does not proceed 
from any region in the tentacle freely in 
all directions, but only towards its base; in 
other words, the tentacle exhibits polarity. 
As this polarity disappears on treating the 
tentacle with chloretone or other anesthe- 
tizing agents, it is clear that it is a nervous 
polarity. The neuromuscular mechanism 
of the tentacle is well known to consist of 
peripheral sense cells whose deep ends are 
much branched constituting a nerve-net 
that is applied to the longitudinal muscle 
eells of the tentacular ectoderm. The 
polarity of the tentacle depends upon a 
peculiarity in the structure of the sense 
cells as pointed out by Groselj (1909), 
namely, that most of the fibrous prolonga- 
tions from the deep ends of these cells, in- 


SCIENCE 





[N. 8S. Vou. XLVII. No, 1207 


stead of spreading out in all directions, ex- 
tend down the tentacle towards the base. 
Hence, when the sense cells are stimulated, 
nerve impulses are generated, which, in 
consequence of the direction of the cell 
fibers, are conducted into the proximal 
portion of the tentacle, where they call 
forth the contraction of the longitudinal 
muscle cells. Here then is the first evi- 
dence of permanent nervous polarity such 
as is so clearly shown in the neurone. It 
occurs in a nerve-net without synapses, but 
so organized that its fibrous constituents, 
instead of being diffusely arranged, have a 
predominating trend in one direction. 
Judging from the nature of the re- 
sponses, polarized nerve-nets occur in many 
other places. Thus the stalk of the giant 
hydrozoan, Corymorpha, has recently been 
shown to transmit nervous impulses more 
freely on its length than transversely, a 
condition that immediately suggests a 
locomotor waves that pass over the foot of 
a creeping snail are believed with good rea- 
son to depend upon the presence of a 
nerve-net, in which case the net must be 
strongly polarized, for these waves are 
limited in almost every instance to a single 
direction. In a similar way the peristalsis 
of the vertebrate digestive tube implies a 
polarized net in the wall of that structure. 
Thus the primitive, diffuse, or apolar, 
nerve-net may be imagined to undergo the 
first change toward a synaptic system by 
becoming polarized, a process that may be 
described as due to a lengthening of its 
fibers in one direction, whereby transmis- 
sion in that direction predominates over 
transmission in any other. The cells whose 
processes exhibit this change are the ordi- 
nary sense cells and nerve cells of the 
nerve-net. They may be looked upon as 
the forerunners of neurones, protoneurones 
so to speak, and from them have arisen by 
further differentiation the highly special- 
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ized nerve cells of the synaptic system. 
Thus we ean picture to ourselves the initia- 
tion of that process which resulted in the 
production of longer and longer transmis- 
sion tracts such as we find in the central 
nervous organs of the higher animals, 
whereby nerve cells once near neighbors 
come to be widely separated. In their 
ontogenetic recovery of connections thus 
temporarily lost they seem to have failed 
to reestablish a complete union. This fea- 
ture of partial recovery, at first a mere inci- 
dent of growth, contained within it a germ 
of first importance, for out of it was dif- 
ferentiated the synapse, a device that rein- 
forced the original polarity of the nerve 
cell and established a new range of nervous 
possibilities from which have evolved those 
highly organized adjustments that make 
the abode of man’s intelligence, his cere- 
bral cortex, so different from the nerve-net 
of his digestive tube. 

It will be interesting as new discoveries 
are made in this field of research to follow 
in detail the transition from the nerve-net 
to the synaptic system. At present little 
is known about this subject, but a very sug- 
gestive and interesting contribution has 


been made to it by Moore (1917). It has’ 


long been known that strychnine greatly 
heightens the reflex excitability of many 
animals and it has been commonly assumed 
that this action is due to the reduction 
under the influence of this drug of the 
synaptic resistances. This being the case 
strychnine may be used as a test for the 
presence of synapses. From this stand- 
point Moore’s results are of extreme inter- 
est, for he has found that the drug has no 
effect on the neuromuscular responses of 
celenterates, a slight one on echinoderms, 
and a much greater one on crustaceans and 
mollusks, a series that leads up to the well- 
known condition in vertebrates and sug- 
gests in its continuity that the effects are 
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dependent upon the appearance and de- 
grees of differentiation of the synapse. 

Although the nucleated portion of the 
nerve cell, be it a protoneurone or a neu- 
rone, is the trophic center and not the ner- 
vous center of this element, the migrations 
that this part undergoes in the course of 
evolution are not without interest. Two 
lines of movement are observable, one seen 
in the receptive cells and the other in those 
of the nerve-net proper. 








A 
ES 
c ee 


Fie. 4. Motor nerve-cells; A, motor cell from 
the nerve-net of a celenterate; B, motor neurone 
from an earthworm; C, motor neurone from a ver- 
tebrate. In examples B and C the central ends of 
the cells are toward the left. 


In the primitive protoneurones of the 
nerve-net in celenterates (Fig. 4, A) the 
cell body with its contained nucleus is al- 
most always centrally located, its processes 
being in direct connection with those of 
other like elements. In nerve-nets that 
exhibit polarization and thus begin to take 
on the character of differentiated nerve 
centers, the cell bodies are nearer the re- 
ceptive than the discharging ends. This is 
best seen where the process has more nearly 
reached completion as in the central ner- 
vous organs of worms, arthropods and mol- 
lusks (Fig. 4, B). Here the cell bodies, 
usually unipolar, are attached to the trans- 
mitting axis of the neurones near their re- 
ceptive poles, and this condition foreshad- 
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ows the final stage of this process as seen 
in vertebrates where the cell bodies are al- 
most invariably at the receptive ends of 
centrally situated neurones (Fig. 4, C). 
Thus, in the evolution of the protoneurone 
of the nerve-net into the neurone of the 
specialized central organ, the cell body mi- 
grates from a central position to a polar 
one at the receptive end of the neurone. 
The second type of migration is quite 
the reverse of that just described. It is 
seen in the sense cells of the nerve-nets 
and in those cells that are derived from 
them and that are associated with the more 
differentiated sensory surfaces of the 
higher animals. This type of migration 
was long ago pointed out by Retzius 
(1892) and his account needs only to be 
supplemented by what is now known of 
the ccelenterates in order to bring it thor- 
oughly up to date. In the celenterates the 
sense cell, or receptive protoneurone, has 
its cell body at its receptive end whence its 
fibrous prolongation reaches into the 
nerve-net (Fig. 5,4). Much the same con- 
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Fie. 5. Sensory nerve-cells; A, sensory nerve- 
cell from a celenterate; B, sensory neurone from a 
mollusk; C, sensory neurone from a vertebrate. 
In each example the peripheral end of the cell is 
toward the left. 


dition is found in the earthworm, though 
in many other worms the cell body has 
moved to a deeper position, leaving only a 
process of the cell in connection with the 


SCIENCE 





[N. 8. Vou. XLVII. No. 1207 


sensory surface. In mollusks this inward 
migration of the cell body is still more pro- 
nouneed (Fig. 5, B.) And finally in ver- 
tebrates (Fig. 5, C), the cell body of what 
has now become the primary receptive neu- 
rone has migrated so far inward as to 
come to lie much nearer to the central ner- 
vous organ than to the peripheral receptive 
surface from which it started. Thus in 
the two types of cells, peripheral and cen- 
tral, the directions of migration. are oppo- 
site, for while in the primary sensory neu- 
rone the cell body has moved away from 
the receptive pole, in the central neurone 
it has moved to that pole. 

These migrations, in my opinion, are not 
to be interpreted as direct expressions of 
nervous changes in the neurone, as would 
probably have been surmised by the older 
school of neurologists. They are the mi- 
grations of the trophic center of the cell 
and they probably find their explanation 
in the changed metabolic needs of the 
evolving neurone rather than in ifs im- 
mediate nervous changes. Something of 
what these relations are may be gathered 
from the conditions presented by the recep- 
tive neurones of the chemical senses of ver- 
tebrates. Of these the most primitive are 
the olfactory neurones in which the trophic 
center is at the receptive end of the cell 
(Fig. 6, A) reproducing in this respect the 
conditions found in the integument of sea- 
anemones and of earthworms. Next in se- 
quence are the receptive neurones of the 
common chemical sense (Fig. 6, B) in 
which the trophic center has migrated far 
inward toward the central organ, a strictly 
vertebrate condition. The last members of 
the series are the receptive neurones of the 
sense of taste (Fig. 6, C), which are like 
those of the common chemical sense, except 
that they have appropriated distally cer- 
tain integumentary cells, often called sec- 
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ondary sense cells, that constitute a taste 
bud. 

These three types of chemical sense or- 
gans, genetically related in the order just 
given, show most interesting physiological 
differences. Some few substances, like 
ethyl alcohol, stimulate all three, but at 
strikingly different concentrations (Parker 
and Stabler, 1913). If the dilution that 
will just stimulate the most sensitive of 
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Fig. 6. The primary neurones of the three chem- 
ical senses of vertebrates; A, olfactory; B, com- 
mon chemical; C, gustatory: In each example the 
peripheral end is toward the left. 


the three, the olfactory neurones, is ex- 
pressed as unity, the concentration neces- 
sary to stimulate the terminals of the com- 
mon chemical neurones is 80,000 and of 
the gustatory apparatus 24,000. Hence it 
appears that when the trophic center is at 
the receptive end of the neurone, as in the 
olfactory organ, that end is thousands of 
times more sensitive than when this center 
has migrated away from it, though it can 
recover some of its lost sensitivity by ap- 
propriating to itself neighboring cells 
whose nuclear activity may make good in 
some measure that which. was lost by the 
inward migration of its own trophic cen- 
ter. Why these centers in the course of 


phylogeny should have migrated from 
their original superficial positions inward 
over much of the length of their neurones 
is difficult to say. Possibly it may have 
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been due to the advantages of increased 
nutritive opportunities in these deeper 
situations or to the establishment of a sec- 
ond and deeper receptive surface for other 
systems of neurones. 

If, as seems to be the case, the proximity 
of the trophic center greatly enhances the 
sensitivity of the receptive pole of a neu- 
rone, it is easy to understand why in the 
differentiation of the protoneurones of the 
nerve-net into the central neurones of the 
synaptic system the trophic center should 
migrate toward the receptive pole of the 
neurone. Such a step is only another as- 
pect of that whole series of changes that 
give the synaptic system its high efficiency 
as compared with that of the nerve-net. 

It might seem at first sight that the mi- 
grations that have been discussed are the 
cellular aspects of the general migrations 
of nerve centers that have been ably and 
interestingly expounded by Kappers 
(1907-1917) and his followers, under the 
head of neurobiotaxis. But these migra- 
tions, as a moment’s reflection will show, 
are strictly concerned with nervous opera- 
tions and have to do with the association of 
groups of neurones in connection with de- 
veloping reflexes rather than with what 
may be called the inner life of the neurone. 
The neurobiotaxes, therefore, are not to be 
confused with those intraneuronic shifts 
whereby the trophic center of the nerve 
eell is placed in such a position as to ad- 
minister most efficiently to the metabolic 
needs of the neurone. These shifts give 
evidence of the interrelation of the prime 
factors involved in the organization of 
every nerve cell, the metabolic and the 
nervous. Those two factors have been most 
important in shaping the evolution of this 
element, but they have not always received 
at the hands of investigators that separate 
attention which they deserve. It is one of 
the objects of this address to emphasize 
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their separateness without, however, losing 
sight of their intimate interdependence. 
G. H. Parker 


HARVARD UNIVERSITY 





ROLLIN ARTHUR HARRIS 


Dr. Rotitiwy ArtHur Harris, of the U. S. 
Coast and Geodetic Survey, died suddenly of 
heart disease on the twentieth of January, 
1918, in the fifty-fifth year of his age. He 
was born in Randolph, N. Y., April 18, 1863, 
and received his early education in the public 
schools and high school of Jamestown, N. Y. 
In 1881 he entered Cornell University, re- 
ceiving the degree of Ph.B. in 1885. He re- 
mained at Cornell, taking up graduate work 
in mathematics and physics. In 1886-7 he 
was a fellow in mathematics and in 1888 he 
received the degree of Ph.D. From 1889 to 
1890 he was a fellow in mathematics at Clark 
University where he pursued special studies 
in mathematics and lectured on mathematical 
subjects. 

He entered the Tidal Division of the U. S. 
Coast and Geodetic Survey as computer in 
1890, through the United States Civil Service. 
After becoming familiar with the work, he be- 
gan the preparation of a publication into 
which would be gathered the tidal information 
scattered in various journals and memoirs and 
in which the methods of tidal reduction and 
prediction would be coordinated. Dr. Harris 
threw himself into the work with enthusiasm. 
Because of his splended training in mathe- 
matics and his ability, he was specially fitted 
for the work, and the result, as embodied in 
the “ Manual of Tides,” which appeared in six 
parts in various reports of the superintendent 
of the Coast and Geodetic Survey, between 
the years 1884 and 1907, has placed our coun- 
try well at the front in that branch of sci- 
entific enquiry. Taken as a whole the “ Man- 
ual of Tides” is a monumental work of some 
1,200 quarto pages of text and plate contain- 
ing a large amount of original contributions, 
in a field cultivated by the most brilliant 
mathematicians. 

It is gratifying to know that the “ Manual 
of Tides” has received the recognition it 
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merited from scientists the world over. Per- 
haps it may not be out of place here to quote 
the words of the eminent French mathema- 
tician Henri Poincaré. In his “ Mécanique 
Céleste” he subjects the various tidal theories 
to searching analysis and sums up by saying 
that “it appears probable that the final theory 
will have to borrow from that of Harris a 
notable part of its essential features.” 

Dr. Harris published a number of articles 
in Science and other scientific journals on 
mathematical and tidal subjects. Mention 
should also be made of “Arctic Tides,” a 
monograph published by the Coast and Geo- 
detic Survey in 1911 which is a classic of its 
kind. 

Personally, Harris was a man of modest 
bearing, somewhat reticent, but possessed of a 
pleasing sense of humor. He was an inde- 
fatigable worker with a high conception of the 
obligations of the scientist. He was a member 
of scientific societies, both local and national. 
He leaves a widow, Emily Doty Harris, whom 
he married in 1890. 

His loss will be felt by his friends and col- 
leagues of the Coast and Geodetic Survey and 
by the many scientific men, engineers and ex- 
plorers in many parts of the world, who 
brought their problems to him and received the 
benefit of his wide knowledge in a peculiarly 
abstruse branch of science. 





SCIENTIFIC EVENTS 


DR. FEWKES AND THE BUREAU OF AMERICAN 
ETHNOLOGY 


Mr. Freperick Wess Hopce, who has been 
the head of the Bureau of American Ethnology 
of the Smithsonian Institution since 1905, has 
resigned to accept a position in connection 
with the Museum of the American Indian, 
founded by George G. Heye, of New York 
City. Mr. Hodge’s resignation, to take effect 
February 28, has been accepted with regret by 
the secretary of the Smithsonian Institution, 
with whom he has been associated in scientific 
work for many years. Mr. Hodge will be 
greatly missed by his associates and generally 
by the men of Washington’s scientific colony, 
among whom he is well known. 
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Dr. Jesse Walter Fewkes, a distinguished 
archeologist and naturalist, has been appointed 
chief of the Bureau of American Ethnology 
in Mr. Hodge’s place. Dr. Fewkes has been 
an ethnologist on the Bureau’s staff since 1895 
and is a member of the National Academy of 
Sciences and of many scientific societies in 
this country and abroad. 

Dr. Fewkes is a graduate of Harvard Uni- 
versity, with the degrees of A.M. and Ph.D. 
He was a student in the University of Leipsic, 
Germany, from 1878 to 1880; served as assist- 
ant in the museum of comparative zoology at 
Harvard University from 1881 to 1890; was a 
member of Louis Agassiz’s school at Penikese 
Island and had charge of the laboratory of 
Alexander Agassiz, at Newport, Rhode Island, 
for four seasons. He was secretary of the 
Boston Society of Natural History from 1885 
to 1890. During this year, while in California 
studying marine zoolgy, he became deeply in- 
terested in the aborigines of the southwest 
and gave up natural history to devote himself 
entirely to the ethnology of the Indians of 
New Mexico and Arizona: For five years he 
had charge of the Hemenway Expeditions 
organized for the study of the southwest 
Indians, at Zuni and Hopi. In 1895 he was 
appointed an ethnologist in the Bureau of 
American Ethnology. He is preeminently a 
field worker, and the record of his original 
researches on archeological subjects can be 
found in the Journal of American Ethnology, 
of which he was editor, and in the Bulletins 
and Reports of the Bureau of American 
Ethnology and the Smithsonian Institution. 
He has made extensive collections of ancient 
pottery and other prehistoric aboriginal ob- 
jets, the more notable of which are now on 
exhibition in the National Museum. 

One of the important lines of work inau- 
gurated by Dr. Fewkes was the repair of the 
large ancient ruin, consisting of several com- 
pounds composed of massive buildings, known 
as “Casa Grande” in southern Arizona and 
cliff dwellings and other ruins in the Mesa 
Verde National Park, Colorado. Previously 
to this work, no care was taken by archeologists 
to repair and otherwise preserve from rapid 
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destruction the prehistoric buildings they had 
excavated. An increased interest in these 
antiquities led to their protection by the gov- 
ernment and to the limitation of work on them 
to systematic scientific investgators. Up to 
the present time four large ruins on the Mesa 
Verde—viz., Spruce-tree House, Cliff Palace, 
Sun Temple, and Far View House—have been 
preserved in this manner under his direction. 

Some of the scientific writings of Dr. Fewkes 
are: “ The Snake Ceremonials at Walpi ”; “ An 
Archeological Expedition to Arizona in 1895”; 
“Two Summers’ Work in Pueblo Ruins”; 
“Casa Grande, Arizona”; “Excavation and 
Repair of Spruce-tree House”; “Cliff Pal- 
ace ”; “ Sun Temple ”; and “ Far View House.” 
To meet the increasing desire for archeolog- 
ical information on the West Indies, after the 
close of the Spanish War, several visits were 
made by him to Porto Rico, a report on which 
was published in an elaborate memoir, “The 
Aborigines of Porto Rico and Neighboring 
Islands.” 

Dr. Fewkes has received the degree of LL.D. 
from the University of Arizona, was made 
a Knight of the Order of “Isabela la Ca- 
tolica” by the queen regent of Spain in 1872, 
and was the recipient of a gold medal from 
King Oscar of Sweden for his archeological 
researches. 


PUBLIC-HEALTH ADMINISTRATION IN RUSSIA 

Russ14, with about 180,000,000 inhabitants, 
85 per cent. of whom live in the rural districts, 
has developed a combined system of free med- 
ical care and health protection for her rural 
population to a point which is unique and of 
which we are only beginning to dream. This 
is a statement of Professor C.-E. A. Winslow, 
professor of public health at the Yale Medical 
School, and member of the Red Cross Mission 
to Russia in 1917, who, in Public Health Re- 
ports, as quoted by the Journal of the Ameri- 
can Medical Association, gives the history and 
many details of the public-health administra- 
tion in that country which he studied in the 
past year during the revolution. 

Previous to the creation of the zemstvos in 
1864 by Alexander II., hospitals had been es- 
tablished and medicine had developed chiefly in 
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the cities. Thirty-two provincial hospitals 
with 6,200 beds, and 303 district hospitals with 
5,100 beds were turned over to the zemstvos, 
all in poor condition and badly mismanaged, 
without adequate provisions for isolation or 
care of communicable diseases. An effort was 
begun to give medical service free to the rural 
inhabitants, and by 1870 the zemstvos had ar- 
ranged a system of fixed medical districts, each 
provided with a small hospital and a qualified 
physician. By 1890 there were 1,422 zemstvo 
medical districts with 1,068 hospitals of 26,571 
beds and 414 dispensaries, and the number of 
their physicians had increased from 756 to 
1,805, and the number of nonmedical assistants 
from 2,749 to 6,788. The tendency has been 
to make all hospital and dispensary treatment 
free, the care of the sick being recognized by 
the zemstvos as a natural duty of society 
rather than an act of charity. Thus the pub- 
lic care of patients developed first and preven- 
tive work developed as an offshoot, both being 
now closely related. 

The province of Moscow is said to have the 
most highly developed organization for the 
promotion of zemstvo medicine. It supports a 
hospital for every 10,000 to 15,000 inhabitants, 
each with from twenty to sixty beds, an aver- 
age of two physicians, two medical assistants 
and four sister nurses. Each of the larger hos- 
pitals assigns a certain number of beds for 
general use, for communicable diseases and 
for maternity cases; each has its dispensary, 
and all medicines, as well as medical care, are 
given free; home visits are made only in seri- 
ous cases. Financial aid is often given to 
women in childbirth and to invalids unable to 
go to the hospital. “Separate provision is made 
for mental cases. For prevention, Moscow 
province is divided into thirteen sanitary dis- 
tricts, with full time medical supervisors, and 
assistants, and there is a central statistical di- 
vision, a laboratory and a vaccine institute. 
There is also a sanitary council for each dis- 
trict and one for the whole province, with dis- 
trict physicians, factory physician and others, 
all under the control of the provincial and dis- 
trict zemstvo assemblies, working under a sani- 
tary code which was in force before the revo- 
lution. 
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The principal developments of Russian pub- 
lic health have been along medical and bac- 
teriologic lines, in the control of the more 
acute communicable diseases and in the field 
of vital statistics. The statistical bureaus of 
the central council of public health and of the 
larger cities are better equipped with funds 
and with highly trained specialists than our 
own. ‘The bacteriologic and chemical labora- 
tories are also highly developed and in charge 
of high grade men with leisure and inclination 
for productive research. Sanitary engineering 
is somewhat neglected, but when the time 
comes its development will be fruitful. The 
most important future development of public 
health in Russia, as elsewhere, Winslow be- 
lieves, must be along educational lines in 
venereal diseases, tuberculosis and infant mor- 
tality, and the largest single task is the last. 
The great strategic point in the Russian health 
situation is the remarkable development of so- 
cial medicine along curative lines and the close 
connection between curative and preventive 
work. The opportunity for developing educa- 
tional preventive work in connection with such 
a system is practically unlimited. 


NATURAL HISTORY COLLECTION FOR THE 
WELSH MUSEUM 


We learn from the London Times that a 
valuable collection of insects, shells and min- 
erals has been presented by Lord Rhondda to 
the National Museum of Wales. The collec- 
tion was formed by the late Mr. Robert H. F. 
Rhondda was led to purchase the collection by 
the result of over fifty years’ work. Lord 
Rhondda was led to purchase the collection by 
the reports submitted by the specialists who 
examined it, Miss Bowdler Sharpe and Mr. J. 
Davy Dean, and the majority of the specimens 
being exotic, the collection will supplement 
the specimens already in the museum, which 
are mostly British. 

The Times states that Mr. Rippon was a 
talented artist and musician, as well as a great 
naturalist, and both wrote and illustrated his 
work on “Icones Ornithopterorum.” He de- 
voted a great amount of time to the care of his 
collections, and Dr. W. E. Hoyle, director of 
the museum, states that as a consequence the 
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condition of his specimens leaves little to be 
desired. The insects in the collection number 
over 100,000, and the shells 52,000. Mr. Rip- 
pon’s great wish was that his collections should 
not be broken up, but that they should have 
some home where they could be of public or 
private use. 

The Rippon collection will enable the Na- 
tional Museum of Wales to teach natural his- 
tory in a way it could not attempt without 
such ample resources. It will also enable the 
student to examine exotic types and be of great 
aid to the specialist in the determination of 
species. So complete is the series that such 
gaps as occur, either in the insect collection or 
the shell collections, can be easily filled as op- 
portunity offers in the future. Many of the 
larger and more curious shells and insects are 
familiar through the pages of standard works 
on general natural history. No illustration in 
any book could, however, do justice to the 
wonderful coloring of some of these exotic in- 
sects. An idea of the extent of the collections 
in the Lepidoptera alone will be gained when 
it is stated that in the Papilionide (the Swal- 
low-tails) there are over 3,000 specimens, and 
in the Nymphalide (or Fritillaries) there are 
over 5,000. Dragon-flies, May-flies, crickets, 
grasshoppers, the wonderful stick and leaf in- 
sects of the tropics, the many and curious flies 
belonging to the order Diptera, the beetles or 
Coleoptera which number over 40,000 speci- 
mens, the ants, bees and wasps or Hymenop- 
tera are too numerous to do more than men- 


tion. 


The shells, or Mollusca, are exceedingly numerous 
and well represented in all the large and beautiful 
forms from the coral reefs of the Pacific, among 
which may be mentioned the Cones, Cowries, 
Olives, Woodcock shells, Volutes, and many others. 
There is an example of the rare Orange OCowry, 
used by the natives of Fiji and New Caledonia as 
a badge of royalty, and many Volutes for which 
high prices have been given. Many large and 
beautifully colored bivalve shells crowd the cabi- 
nets. 


The collection of minerals comprises about 


3,000 specimens many of which are from such 
widely distant parts as Siberia, Japan, South 
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America, etc., all carefully named according 
to Dana’s Manual. 


THE BRITISH MUSEUM AND THE WAR 


Tue British government has been induced 
to abandon the intention to use the British 
Museum at Bloomsbury for the purposes of 
the Air Board and the Natural History Mu- 
seum at South Kensington for other govern- 
ment departments. Lord Sudeley directed at- 
tention to the proposed appropriation of these 
buildings in a question asked in the House 
of Lords on January 9, and, in reply, Earl 
Curzon said that, as regards the British Mu- 
seum, he was glad to state that for the accom- 
modation of the Air Ministry it was no longer 
necessary to appropriate that building. As to 
the Natural History Museum, it had been 
found, after detailed examination, that any 
attempt to convert the galleries into public 
offices would involve the closing of the building 
to the public, extensive internal rearrange- 
ments, and the consumption of an enormous 
amount of labor and material and very con- 
siderable delay. In these circumstances it 
had been decided that there was no necessity 
sufficiently urgent to warrant the use of the 
museum as had been contemplated. Nature 
remarks: 


This decision has given much satisfaction to all 
who cherish regard for national prestige and 
understand the intellectual stimulus or practical 
value of the collections in our national museums. 
What astonishes us, however, is that Sir Alfred 
Mond, the First Commissioner of Works, and a 
son of the late Dr. Ludwig Mond, should have 
placed himself in such an indefensible position by 
putting the scheme before the government. It is 
difficult to comprehend also why, before deciding 
to requisition the building, the government did not 
inquire as to whether such action was imperatively 
needed, and consult the trustees and other respon- 
sible authorities as to what its consequences would 
be. If that had been done, a storm of protest 
would have been saved, and Earl Curzon would 
not have had to confess in the House of Lords 
that there was no real necessity for the proposed 
occupation, which would, indeed, have been more 
like the act of an invader than of a government 
entrusted with the care of national interests in 
every direction. The trustees of the museum, at 
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their meeting on January 12, expressed their grati- 
tude, on behalf of the nation whose treasures they 
hold in trust, to the newspapers which so unani- 
mously gave voice to the public disapproval of a 
proposal which threatened the safety of the mu- 
seum and its collections. 





SCIENTIFIC NOTES AND NEWS 

MEMORIAL exercises were held at the Johns 
Hopkins University on February third, in 
commemoration of Professor Franklin Paine 
Mall. President Goodnow presided and ad- 
dresses were delivered by Professor Florence 
R. Sabin, Professor Lewellys F. Barker, Pro- 
fessor William H. Welch, of the Johns Hop- 
kins Medical School, and President Robert S. 
Woodward, of the Carnegie Institution of 
Washington. 

Surceon-GengeraL Sm Atrrep Kezoau, 
director-general of British Army Medical Serv- 
ices, has been permited to resume his duties 
as general executive officer to the Imperial 
College of Science and Technology, and will 
be replaced at the War Office from March 1 
by Colonel T. H. J. C. Goodwin, Royal Army 
Medical Corps, until recently the assistant 
director of medical services to the British Re- 
cruiting Mission in America. He will be ap- 
pointed acting director-general of the Army 
Services. 

Dmector Russert H. Carrrenpen, of the 
Sheffield Scientific School and professor of 
physiology at Yale University, has left for 
Europe to represent the United States on an 
important Government commission to Eng- 
land, France, and Italy. He will probably be 
away for a period of from three to six months, 
During his absence Professor Percey F. Smith, 
will be the acting director of the Sheffield 
Scientific School. 

Dean Pour A. SHarrer, of Washington, 
University and major in the food division of 
the Surgeon--General’s Office, Washington, 
D. C., is making a tour of the cantonments, 
before leaving for France to take charge of the 
food division with the expeditionary forces. 

Dr. Frank ScHLesincer, director of the 
Allegheny Observatory, has been appointed 
aeronautical engineer in the U. S. Signal 
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Corps. He will have charge of the instru- 
ments that are mounted on aeroplanes and 
will form the connecting link between the 
construction department of the Signal Corps 
and the National Research Council. During 
his temporary absence from the observatory 
Dr. Frank C. Jordan will be in charge. 


Dr. C. Jupson Herrick, professor of neu- 
rology in the University of Chicago, has re- 
cently been commissioned major in the Sani- 
tary Corps of the National Army and has been 
assigned to active service as neurohistologist in 
the neurosurgical laboratory of the Surgeon- 
General’s Office, located at the Johns Hopkins 
Medical School, Baltimore. 


Proressor Braptey M. Davis has been 
granted leave of absence from the University 
of Pennsylvania to take up work with Dr. 
Raymond Pearl in the Statistical Division of 
the Food Administration, Washington, D. C. 


Mr. E. A. GotpMman, of the Bureau of Bio- 
logical Survey, U. S. Department of Agricul- 
ture, has been commissioned a major in the 
Sanitary Corps of the National Army, for the 
purpose of investigating methods for the con- 
trol of the rat pest in its relations to the army. 
As is well known, the common house rat ex- 
ists in enormous numbers both in this country 
and especially in France, where it is reported 
to transmit certain diseases among the sol- 
diers. 

Dr. K. L. Marx, head of the chemistry de- 
partment and of the school of general science 
at Simmons College, Boston, has been granted 
a leave of absence for the duration of the war 
to accept a commission as captain in the Sani- 
tary Corps of the Army. 

Amonec the professors of the State Univer- 
sity of Iowa and instructors who have joined 
the colors recently are: B. P. Fleming, pro- 
fessor of mechanical engineering, captain in 
the engineering corps; H. B. Whaling,. asso- 
ciate professor in the newly organized school 
of commerce, aviation; F. C. Brown, associate 
professor of physics, captain in the ordnance 
division, Washington, D. C.; I. L. Pollock, in- 
structor in political science, United States 
War Trade board, Washington, D. C.; D. A. 








Fesrvary 15, 1918] 


Armbruster, physical training department, 
aviation; A. R. Fortsch, physics department, 
private at Camp Dodge; R. H. Sylvester, as- 
sistant professor of psychology, psychological 
division of the medical officers’ training camp, 
Fort Oglethorpe, Georgia. 

Proressor Roni D. Sauispury, head of the 
department of geography and dean of the 
Ogden graduate school of science at the Uni- 
versity of Chicago, was presented with the 
Helen Culver gold medal of the Geographic 
Society of Chicago at a banquet in the Hotel 
Sherman, Chicago, on January 26. The occa- 
sion marked the twentieth anniversary of the 
society, of which Professor Salisbury was the 
first president. 

Dr. GrirritH Taytor, of the Australian Bu- 
reau of Meteorology, has been awarded the gold 
medal of the Royal Geographical Society of 
Queensland, for his work on the settlement of 
tropical Australia. 

Orricers of the Association of American 
Geographers have been elected as follows: 
President, Nevin M. Fenneman; First Vice- 
president, Charles R. Dryer; Second Vice- 
president, Bailey Willis; Secretary, Oliver L. 
Fassig; Councilor, Walter S. Tower; T'reas- 
urer, Francois E. Matthes. 


Tue American Geographical Society of New 
York has elected the following officers: Presi- 
dent, John Greenough; Vice-president, Anton 
A. Raven; Foreign Corresponding Secretary, 
William Libbey; Treasurer, Henry Parish; 
Councilors, Banyer Clarkson, Edwin Swift 
Balch, W. Redmond Cross, Walter B. James, 
M.D., H. Stuart Hotchkiss. 

WirTH the purpose of securing desirable ma- 
terial from various sources for the Scientific 
Exhibit at the Chicago meeting of the Ameri- 
can Medical Association an advisory committee 
on scientific exhibits has been appointed con- 
sisting of Dr. Harlow Brooks, New York; Dr. 
A. 8. Warthin, Ann Arbor; Dr. George L. 
Dock, St. Louis; Dr. L. B. Wilson, Rochester; 
Dr. E. R. LeCount, Chicago; Dr. Oskar Klotz, 
Pittsburgh; Dr. F. P. Gay, Berkeley; Dr. C. C. 
Bass, New Orleans; Dr. W. M. L. Coplin, 
Philadelphia; Dr. Joseph C. Bloodgood, Balti- 
more, and Dr. Walter B. Cannon, Boston. 
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Dr. I. W. E. Guatrretp has been appointed 
a member of the committee on the supply of 
organic chemicals for research during the war. 


J. A. MoCuintook, plant pathologist, of the 
Virginia Truck Experiment Station, has ac- 
cepted a position with the United States De- 
partment of Agriculture, as extension pathol- 
ogist, in charge of cotton, truck and forage 
crop disease investigations in Georgia, with 
headquarters at the State University, at 
Athens. 


ProrEessor Grorce J. Youna, recently pro- 
fessor of mining in the University of Minne- 
sota, and previously in the Mackay School of 
Mines at Reno, Nev., has joined the editorial 
staff of the Engineering and Mining Journal 
as assistant editor-in-chief. 


Miss Grace MacLzop has become assistant 
editor of the Journal of Industrial and Engi- 
neering Chemistry. Miss MacLeod holds the 
degree of S.B. from the Massachusetts Insti- 
tute of Technology and of M.A. from Colum- 
bia University, and for the past seven years 
has been instructor in chemistry at Pratt In- 
stitute, Brooklyn, N. Y. 


Dr. W. J. Lenz has severed his connection 
with the Lenz Apparatus Co., New York, in 
order to devote his time to his manufacturing 
interests. 


Mr. Victor YNGvE has been engaged as re- 
search chemist by the Oldbury Electro Chem- 
ical Company of Niagara Falls, N. Y., and 
will have charge of their research laboratory. 


Mr. Howarp B. BisHop has severed his con- 
nection with the General Chemical Co., at 
Easton, to accept a postion with the National 
Aniline and Chemical Co. 


Dr. F. E. Cumwester, chairman of the course 
in biology and sanitary science and professor 
of zoology at Rutgers College, has been 
granted sabbatical leave of absence for the 
second term of the collegiate year. He will 
spend some time in research at the University 
of Pennsylvania, also visiting other institu- 
tions to secure ideas for the further develop- 
ment of public health instruction in the State 
of New Jersey. 
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Mr. C. Witu1aM BeEsg, curator of birds in the 
New York Zoological Park, has returned from 
the Tropical Research Station established last 
year in British Guiana by the New York 
Zoological Society. While the intention of 
Mr. Beebe’s short trip was principally to sal- 
vage books and instruments until after the 
war, and to seek rest from an airplane accident, 
yet opportunity was found for a month of 
investigaion. 


THE program of the Indian Science Con- 
gress held in Lahore from January 9 to 12, in- 
cluded three evening lectures, open to the 
public. The first was on “ Some simple living 
things—parasitism and disease” by Major Nor- 
man White, sanitary commissioner to Govern- 
ment of India illustrated by cinematograph. 
The second was on “ Aviation” by Lieutenant- 
Colonel G. M. Griffith, commandant, of the 
Royal Flying Corps in India, and the third on 
“The planetry system, ancient and modern,” 
by Dr. D. N. Mallick. The program also in- 
cluded a visit to the railway workshops, an 
aviation display if not prevented by military 
exigencies and a scientific conversazione. 


Dr. Davin Evcens Smiru, of Columbia Uni- 
versity addressed the Association of Teachers 
of Secondary Mathematics, of North Carolina, 
in Greensboro on February 1 and 2, He gave 
a popular lecture on “The origin of mathe- 
matics,” a somewhat more technical one on 
“Deficiencies in present preparatory mathe- 
matics” and a round table discussion on the 
topic “ A proper approach to elementary mathe- 
matics.” W. W. Rankin, Jr., of the Univer- 
sity of North Carolina, was elected president 
of the convention. 


Proressor ELtery Witiiams Davis, dean of 
the college of arts and sciences and head of 
the department of mathematics of the Uni- 
versity of Nebraska, died on February 3 from 
pneumonia after a short illness, at the age of 


sixty years. 


THe death is announced at Dorchester, 
Mass., of Paul’S, Yandel, known for his ob- 
servations on variable stars, at the age of 
seventy-three years. 
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Dr. CHartes L. Parsons, the secretary, 
writes that after consultation with the ad- 
visory committee and other members of the 
American Chemical Society, the directors have 
voted to omit the spring meeting of the so- 
ciety, which was to have been held in St. 
Louis the coming April. It is felt that the 
transportation conditions are such that un- 
necessary travel should be avoided, and also 
that the chemists of the country are so busily 
engaged in meeting war needs that their work 
should not be interrupted for the purpose of 
conference at this time. The annual meeting 
of the society will be held in Cleveland, Ohio, 
in September. 


Tue New York Section of the Société de 
Chimie Industrielle, was organized at a meet- 
ing held at Rumford Hall of the Chemists’ 
Club, on the evening of January 18, 1918. 
The following officers were elected: President, 
L. H. Baekeland; Vice-president, Jerome 
Alexander; Treasurer, George F. Kunz; Sec- 
retary, Charles A. Doremus. Council: Charles 
Baskerville, M. T. Bogert, Ellwood Hendrick, 
R. E. Orfila, E. P. Verge, Henri Blum, 
Charles F. Chandler, W. H. Nichols, G. E. 
Valabrégue, Henri Viteaux. Professor Grig- 
nard, and Lieutenant René Engel, of the 
French Military Mission, were elected honor- 
ary members. The section has about 160 
charter members. 


Tue California Academy of Sciences an- 
nounces lectures for January and February as 
follows: 

January 16. Professor E. C. Starks, department 
of zoology, Stanford University, ‘‘The sea lions of 
the Pacific coast of America.’’ (Tllustrated.) 

January 20. Professor R. W. Doane, depart- 
ment of entomology, Stanford University, ‘‘ Forest 
insects.’’ (Illustrated.) 

January 27. Professor J. C. Bradley, depart- 
ment of entomology, Cornell University, ‘‘ Experi- 
ences in a Georgia swamp.’’ (Illustrated.) 

February 3. Dr. J. Rollin Slonaker, department 
of physiology, Stanford University, ‘‘Bird life as 
seen through the camera.’’ (Iilustrated.) 

February 10. Dr. Roy E. Dickerson, curator of 
invertebrate paleontology, California Academy of 
Sciences, ‘‘ California petroleum.’’ (Tllustrated.) 
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At the annual meeting of the State Micro- 
sscopical Society of Illinois, which was 
founded in 1868, at the Chicago College Club 
on January 15, the following officers were 
elected: President, N. S. Amstutz; First Vice- 
president, Dr. C. H. de Witt; Second Vice- 
president, Shelby C. Jones; Secretary, Chas. 
A. Ruhl; Corresponding Secretary, Dr. Vida 
A. Latham; Treasurer, Frank I. Packard; 
Curator, Henry F. Fuller; Trustee for five 
years, Paul R. Wright. The board of trustees 
now consists of Dr. Lester Curtis, David L. 
Zook, F. T. Harmon, Dr. J. A. Hynes, Paul R. 
Wright. During the year monthly meetings 
were held except during July, August and 
September as follows: 


February—Dr. B. Gruskin—‘‘Celloidin cut- 
tings.’’ 

March—Mr. S. F. Maxwell—‘‘ The habits of in- 
sect life.’’ 

April 20—Dr. E. M. Chamot, of Cornell Univer- 
sity, gave an illustrated lecture before a joint 
meeting of the Microscopic Society and the Chi- 
cago Section of the American Chemical Society on 
‘*Chemical microscopy’’ atthe City Club. 

The May meeting was given over to a very suc- 
cessful Soirée held in conjunction with the Chi- 
eago Academy of Sciences in the Academy Build- 
ing, Lincoln Park, at which 58 microscopes among 
other attractions were exhibited to nearly 500 visi- 
tors, 

June, an open meeting on ‘‘ Pond life under the 
microscope. ” 

October, the president on ‘‘ Mechanical features 
of the microscopes.’’ 

December—Dr. Geo, E. Fells—‘‘ The detection of 
forgeries by the microscope. ’’ 

The president’s annual address related to ‘‘En- 
larged industrial applications of the microscope.’’ 


WE learn from Nature that the Science 
Museum, South Kensington, was reopened to 
the public on January 1. The museum has 
been closed to the public for nearly two years; 
it has, however, been open without interrup- 
tion for students. As compared with 1914 
conditions, the extent and the hours of open- 
ing for 1918 are somewhat reduced, but the 
greater part of the museum will be open free 
on every week day from 10 a.m. to 5 p.M., and 
on Sundays from 2:30 p.m. to 5 p.m. The col- 
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lections contain many objects of interest as 
representing discoveries, inventions, and ap- 
pliances that have been of first-rate importance 
in the advancement of science and of industry, 
such as Watt’s engines, early locomotives, 
steamships, flying machines, reaping machines 
and textile machinery. 


THE National Advisory Committee for Aero- 
nautics has issued a pamphlet entitled “ Re- 
port No. 13.—Meteorology and Aeronautics.” 
It is a handbook in which are discussed the 
properties and general phenomena of the at- 
mosphere which aeronauts and aviators should 
understand. This report was prepared by the 
subcommittee on the Relations of the Atmos- 
phere to Aeronautics, of which Professor 
Charles F. Marvin, chief of the Weather Bu- 
reau is chairman. In particular the report 
deals with the physical properties and dynam- 
ies of the atmosphere, topographic and cli- 
matic factors in relation to aeronautics, and 
current meteorology and its use. Copies may 
be had on application to the National Advis- 
ory Committee for Aeronautics, Munsey Build- 
ing, Washington, D. C. 


Dr. AppDISON, minister of reconstruction in 
the British government recently in London, 
declared his belief in the urgent need of cre- 
ating a Ministry of Health with widly decen- 
tralized powers and of bringing its machinery 
into thorough working order before the end 
of the war. He stated that he had been spe- 
cially invited by the Prime Minister to cope 
with this, one of the most important of the 
many problems of reconstruction. The pub- 
lic conscience was fully alive to the obliga- 
tions of the state in regard to it, and was not 
in the mood to brook any further dilatoriness. 
But the national administration of public 
health through such a ministry as they con- 
templated must necessarily impinge on many 
interests, and it was necessary to bring those 
interests—insurance, local government, med- 
ical and others—into substantial agreement 
before legislation could usefully be framed, 
since Parliament had not the time to debate 
highly contentious proposals. That was the 
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only reason for the reply recently given by 
the government in the House of Commons to 
a question regarding legislation for the crea- 
tion of a Ministry of Public Health. He ap- 
pealed, therefore, to all interests concerned to 
sink minor differences and to approach the 
problem of public health administration as a 
whole from the broad national standpoint and 
in a courageous spirit. 





EDUCATIONAL NOTES AND NEWS 

A COMMITTEE consisting of Regent Schulz 
and Deans Thatcher and Vance has been ap- 
pointed to plan the celebration of the fiftieth 
anniversary of the establishment of the Uni- 
versity of Minnesota. The inauguration of 
President Burton will be one of the chief 
features. In view of the war conditions the 
celebration is planned to be of state interest 
only. 


THe Harvard summer engineering camp at 
Squam Lake, N. H., has been abandoned on 
account of the war and owing to the fact that 
the expenses of the camp can not be met unless 
more than the thirty students already reg- 
istered attend. 


At Louisiana State University, Assistant 
Professor S. T. Sanders has been made head 
of the department of mathematics, and Dr. 
I. C. Nichols has been appointed associate 
professor. 


Mr. Roy Ricuarp Denstow, assistant tutor 
in the department of chemistry, College of the 
City of New York, has been appointed in- 
structor in Smith College. 





DISCUSSION AND CORRESPONDENCE 
LUMINOSITY OF RECTIFIER ELECTRODE 
To tHE Epitor or Sornce: In setting up 

as a demonstration experiment, the well-known 

arrangement for rectifying an alternating 
current, the essential part of which is an 
aluminum rod and lead plate in ten per cent. 
sodium phosphate solution, the following ob- 
servation was made, which may be well known 
but which I wish to take this opportunity of 
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mentioning, since I have not found it de- 
scribed anywhere in connection with the ex- 
periment. 

When the aluminum rod is positive, that is 
to say, when the current is in such direction 
that it will not pass through the rectifier, a 
very distinct luminosity appears over the sur- 
face of the aluminum and if the applied po- 
tential is as high as 250 volts, this luminosity 
becomes quite brilliant enough to be observed 
by a spectroscope. This is not due to local 
heating since the aluminum is only gently 
warmed. The glow is orange yellow in color 
and, through a direct-vision spectroscope, 
shows a continuous spectrum through the 
red, yellow and green with a trace of blue. 
Phosphorescence is suggested, possibly similar 
to that shown by alum. 

May I lay this before your readers in the 
hope that some one of them may be familiar 
with, and have an explanation for, this lumin- 
osity. Our time at present is so taken up 
with other matters that investigation of it 
can not be pushed as would otherwise be the 
case. 

Harvey B. Lemon 

RYERSON PHYSICAL LABORATORY, 

UNIVERSITY OF CHICAGO 


AN UNUSUALLY BRILLIANT HALO 

To THe Eprror or Scrence: The very com- 
plete halos visible at Boulder, Colo., on the 
morning of January 10, 1918, are perhaps 
worthy of a brief description 

The phenomena were first observed when the 
sun was about 10° or 12° high. At this time 
all of the 22° halo that was above the horizon 
was very distinct. The white horizontal par- 
helic circle extending each way from the sun 
to a short distance outside the 22° halo was 
also plainly marked and the parhelia where it 
crossed the halo were very bright, though 
somewhat diffuse. In about half an hour the 
22° halo became much brighter showing red 
on the inside and a faint blue on the outside. 
Above the sun, tangent to this halo and con- 
vex toward the sun, appeared the usual ox- 
yoke-shaped are of a pale pink tinge. During 
this time also the 46° halo appeared and be- 
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came very bright and complete except for the 
portion below the horizon. It clearly showed 
red on the inside and blue on the outside, 
Tangent to this halo, directly above the sun 
and convex toward it, was a strongly colored 
are of a circle, red on the convex and blue on 
the concave side. 

As the sun’s altitude increased the parhelic 
circle gradually extended until it reached 
nearly around the horizon and the paran- 
thelia 120° from the sun had become very 
distinct patches of white light. The 22° par- 
helia meanwhile had become dazzlingly bright, 
considerably elongated perpendicularly, and 
showed orange red on the side farthest from 
the sun. This color arrangement being the 
reverse of that of the 22° halo seems peculiar. 

The phenomena remained visible until about 
eleven o’clock before which time the 22° halo 
appeared as a complete circle above the horizon 
and the parhelion directly below the sun 
showed brightly. Before vanishing the bright 
46° halo and its brilliantly colored tangent 
are appeared almost at the zenith. 

Measurements of the diameters of the halos 
and the angular positions of the parhelia were 
made with an improvised transit. No claim 
to accuracy can be made for them, both be- 
cause of the apparatus and because of the 
bright and diffuse nature of the objects, but 
the results obtained are practically those given 
above as was to be expected. 

The temperature during the night had been 
below zero and in the morning was still 3° or 
4° below it. The air was quiet and filled 
with falling crystals of ice. 

O. C. Lester 

UNIVERSITY OF COLORADO 


MARKING MICROSCOPE SLIDES 


In the issue of Science for January 4, Mr. 
P. A. West gives an aluminum clip method 
for labelling glass slides while staining which 
he finds more satisfactory than the diamond 
pencil or the water-proof-ink method. 

With me his objection to a label scratched 
on the glass does not hold, as I use a jar in 
which the upper end of the slide is not covered 
by the stain. I have for several years used 
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an improvised carborundum pencil and have 
found it most satisfactory. 

A fair-sized crystal of carborundum, chosen 
for one or more sharp points is laid between 
the two halves of a firm piece of elder pith 
about an inch and a half long, with the sharp 
end projecting only sufficiently to make its 
use easy. Rubber bands are then wound 


tightly about both ends of the pith, holding | 


the carborundum firmly in place. The pencil 
may be pointed up by trimming the edges of 
the pith around the crystal. This pencil is 
more easily handled than the bare crystal and 
scratches the data quickly and easily on the 
slides. 
Mary K. Bryan 
DEPARTMENT OF AGRICULTURE 





SCIENTIFIC BOOKS 


The Organization of Thought. By A. N. 
WuirenHeaD, Sc.D., F.R.S., Fellow of Trin- 
ity College, Cambridge, and Professor of 
Applied Mathematics at the Imperial Col- 
lege of Science and Technology. London, 
Williams and Norgate. 1917. Pp. 219. 
This volume is a collection of eight dis- 

courses bearing the following titles: 

I. The Aims of Education—A Plea for Reform. 
II. Technical Education and Its Relation to Sci- 
ence and Literature. 
III. A Polytechnic in War-time. 
IV. The Mathematical Curriculum. 
V. The Principles of Mathematics in Relation 
to Elementary Teaching. 
VI. The Organization of Thought. 
VII. The Anatomy of Some Scientific Ideas. 
VIII. Space, Time and Relativity. 


Except number VII., which is here pub- 
lished for the first time, the articles are ad- 
dresses delivered before various scientific as- 
sociations in course of the last four years. 
The range of discussion is wide, even wider 
than the diversity of titles might lead one to 
expect; yet the discussions have a deep unity 
in the fact that they deal with various aspects 
of one great matter, the organization of 
thought, and so the book is happily named. 
Fresh, direct, trenchant, vital and swift, the 
style is such as to give the reader more energy 
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than the reading demands of him, though this 
demand is not slight. 

For whom is the hook designed? Those 
whose acquaintance with Professor Whitehead 
is confined to his authorship of the “ Univer- 
sal Algebra ” and to his joint authorship (with 
Mr. Bertrand Russell) of the “ Principia 
Mathematica ” will be disposed to assume that 
the present book is designed solely for stu- 
dents of modern logic and the foundations of 
mathematics. But that assumption would be 
false. The questions dealt with are large ques- 
tions of education and of science, and the au- 
thor is deep enough and circumspect enough to 
know that no really large question can be 
merely logical or mathematical or physical or 
narrowly scientific or philosophical. Accord- 
ingly the discussions, while they are of great 
interest to logicians and mathematicians, are 
or ought to be of equal interest to psycholo- 
gists, educators and almost every other type 
of student and thinker. 

The fact just mentioned is strikingly illus- 
trated and confirmed in the final chapter where 
in dealing with the nature and meaning of 
time, space and relativity, a first deliberate at- 
tempt is made to recognize all the possible 
ways of approach and to bring into relation 
with one another the method of the experi- 
mental physicist, the method of the mathe- 
matical physicist, the method of the experi- 
mental psychologist, the method of the 
metaphysician and the postulational method 
of the mathematician. J 

A like commendable catholicity pervades the 
very suggestive chapter dealing with the 
anatomy of scientific ideas. This chapter 
ought to be read in connection with Russell’s 
“ Scientific Method in Philosophy.” The aim 
of the two is the same. It is to show a method 
of constructing the fundamental conceptual 
things—points, atoms, electrons, molecules, 
etc.—of mathematics and physics (indeed of 
science in general) out of sense-given data so 
that we shall not have to be content with in- 
ferring the existence of such conceptual things 
but shall know their’ existence as deliberate 
constructs of our own. Space is lacking to 
indicate the method here and I must content 
myself with saying. that philosophers, psychol- 
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ogists, logicians and students of natural sci- 
ence, if they do not read the discussion, will 
miss a great treat. 

The title-giving essay, which treats of the 
organization of thought, is concerned with the 
relation of logic to science. A thoughtful 
reading of it will amply repay any one for the 
trouble, though its full significance can not be 
appreciated by such as are not acquainted 
with modern developments in logical theory 
and especially with its culmination in the 
above-mentioned “Principia Mathematica.” 
Any reader of Science who happens to know 
that the author’s knowledge of logic has prob- 
ably never been surpassed will think twice be- 
fore turning from the following profound and 
brilliant words closing the chapter in ques- 
tion: “ Neither logic without observation, nor 
observation without logic, can move one step 
in the formation of science. We may conceive 
humanity as engaged in an internecine con- 
flict between youth and age. Youth is not de- 
fined by years, but by the creative impulse to 
make something. The aged are those who, 
before all things, desire not to make a mis- 
take. Logic is the olive branch from the old 
to the young, the wand which in the hands of 
youth has the magic property of creating sci- 
ence.” 

The other essays are concerned primarily 
with education, secondarily with science. The 
point of view is fairly well disclosed by a few 
brief deliverances. “ There is only one sub- 
ject-matter for education, and that is life in 
all its manifestations.” Again: “The devil 
in the scholastic world has assumed the form 
of a general education consisting of scraps of 
a large number of disconnected subjects.” 
What is the cultural value of such scraps? 
Answer: “ A merely well-informed man is the 
most useless bore on God’s earth.” What is 
the right attitude of education towards past, 
present and future? “No more deadly harm 
can be done to young minds than by deprecia- 
tion of the present. The present contains all 
that there is. It is holy ground; for it is the 
past and it is the future.” Why teach chil- 
dren to solve quadratic equations? “ Quad- 
ratic equations are part of algebra, and alge- 
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bra is the intellectual instrument which has 
been created for rendering clear the quantita- 
tive aspects of the world.” But are these as- 
pects important? “Through and through the 
world is infected with quantity. To talk sense 
is to talk in quantities. It is no use saying 
that the nation is large,—How large? It is no 
use saying that radium is scarce,—How scarce? 
You can not evade quantity. You may fly to 
poetry and to music, and quantity and num- 
ber will face you in your rythms and your 
octaves.” 

What artist or man of letters has spoken 
deeper and truer words than the following 
words spoken by a logician and mathematic- 
ian regarding style as an aim and test of edu- 
cation? “ Finally there should grow the most 
austere of all mental qualities; I mean the 
sense for style. It is an esthetic sense based 
on admiration for the direct attainment of a 
foreseen end, simply and without waste. 
Style in art, style in literature, style in science, 
style in logic, style in practical execution have 
fundamentally the same esthetic qualities, 
namely, attainment and restraint. The love 
of a subject in itself and for itself, where it is 
not the sleepy pleasure of pacing a mental 
quarter-deck, is the love of style as manifested 
in that study. Here we are brought back to 
the position from which we started, the utility 
of education. Style, in its finest sense, is the 
last acquirement of the educated mind; it is 
also the most useful. It pervades the whole 
being. The administrator with a sense for 
style hates waste; the engineer with a sense 
for style economizes his material; the artisan 
with a sense for style prefers good work. 
Style is the ultimate morality of mind. But 
above style, and above knowledge, there is 
something, a vague shape like fate above the 
Greek gods. That something is Power. 
Style is the fashioning of power, the restrain- 
ing of power. .. . It is the peculiar contribu- 
tion of specialism to culture.” 

Never before have I been tempted in review- 
ing a book to quote so many of the author’s 
words. I have felt that Whitehead must be 
allowed to speak for himself. The foregoing 
quotations are but samples of his manner in 
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dealing with other great questions of science 
and education. It is my hope that the samples 
may induce readers of SctENcE to read the 
book. C. J. Keyser 


CoLUMBIA UNIVERSITY 





SPECIAL ARTICLES 


A PRELIMINARY NOTE ON SOIL MOISTURE 
AND TEMPERATURE FACTORS IN THE 
WINTER-KILLING OF GRAIN CROPS 


Few investigations show the relation of kind 
of soil and moisture to temperature during the 
winter while none deal with their relation to 
the winter survival of crop plants. Winter- 
killing and spring condition of alfalfa, clover, 
winter wheat, oats, rye, barley, and other crops 
are very largely dependent on soil temperature 
during the winter months. These factors 
have been studied at the Kansas Experiment 
Station in connection with a general study of 
the causes of winter-killing of cereal crops. 

In the fall of 1914 records were taken of the 
temperature in three plots of silt loam, to 
each of which different quantities of water 
were added during the fall and winter, and 
on which winter wheat, winter barley, and 
winter oats were grown. In the fall of 1915 
three plots of heavy clay and two of sand were 
included, there being added to each plot differ- 
ent quantities of water as before. The tem- 
perature was recorded at a depth of one inch, 
three inches and six inches by means of stand- 
ardized toluol thermometers during the first 
season, while electric thermometers were used 
the second. There was no heaving of the soil 
in either season and the survival of the plants 
appeared to depend on temperature alone. 

The interrelation between the factors studied 
is very complex, the net resultant varying 
widely with the degree of variation of the 
single factors, and also with the character of 
the season, especially the degree of cold; the 
duration of freezing weather; the rate of 
change of air temperature; and the amount 
of snow. In the first season the lowest tem- 
peratures were recorded on the dry plot and 
the survival of the barley and oats was de- 
cidedly less than for the medium wet or the 
wet plots. The wheat survived practically 
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alike on all plots, there being very little injury 
to this cereal. Directly contrary results were 
obtained the second season, the temperature 
being lowest and the survival least on the wet 
plots. 

This apparent anomaly seems to have been 
due to the character of the seasons and the 
changes in specific heat and thermal conduc- 
tivity that takes place when water changes to 
ice. The first winter was comparatively mild 
and snow covered the plots during the coldest 
weather to a depth of several inches. As a 
result the soil was never frozen more than a 
few inches deep or for more than a few days at 
a time. Consequently, the changes in temper- 
ature were much less rapid on the wet than on 
the dry plot because of the specific heat and 
the latent heat of fusion of the water. The 
temperature of the wet plot was therefore more 
uniform, the highest daily maxima and minima 
being recorded for the dry plot. 

The second winter was colder, and since the 
plots were not protected with snow they were 
frozen most of the time. The relationship 
between the wet and dry soil that was main- 
tained during the first season was directly re- 
versed, the lowest daily minima and the least 
survival being recorded on the wet soil. This 
reversal was apparently due to the difference 
in specific heat and the thermal conductivity 
of ice and water. When water freezes the 
specific heat is reduced approximately one 
half while the thermal conductivity is in- 
creased more than three times. Consequently 
the difference in apparent specific heat of a 
wet and a dry soil is much less when it is 
frozen than when unfrozen, while the differ- 
ence in thermal conductivity is greatly in- 
creased. The increase in the latter is suffi- 
cient to overbalance the difference in apparent 
specific heat permitting the temperature fluc- 
tations of the air to be more quickly recorded 
in the soil. 

The wet and dry clay plots exhibited the 
same relation between moisture content, tem- 
perature and winter-killing that was found for 
the silt loam, only in greater degree. For ex- 
ample, 81.7 per cent. of the wheat and 11.7 
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per cent. of the barley survived on the dry silt 
loam as compared with 52.5 per cent. and 7.2 
per cent. for the wheat and barley, respectively, 
on the wet silt loam, or a difference in favor 
of the dry soil of 29.5 per cent. for the wheat 
and 4.5 per cent. for the barley. On the clay, 
89.4 per cent. of the wheat and 58.8 per cent. 
of the barley survived on the dry plot as com- 
pared with 20.4 per cent. and 2.1 per cent. for 
the wheat and barley, respectively, on the wet 
plot, or a difference of 69.0 per cent. for the 
wheat and 18.3 per cent. for the barley. The 
difference in temperature between wet and dry 
plots was also greater on the clay than on the 
silt loam. 

On the sandy plots the effect of moisture on 
temperature and winter-killing was contrary 
to its effect on clay or silt loam when the soil 
was frozen, but corresponded qualitatively 
with the latter types when they were not 
frozen. The temperature of the dry sand was 
lower during the winter and the survival less 
than for the wet sand, freezing apparently 
having little influence. This was probably 
due to the fact that sand is a much better con- 
ductor of heat than other soils and hence there 
is less difference in the thermal conductivity 
of wet and dry sand than for soils of the 
heavier types. Also the water capacity of sand 
is much less than that of other soils, and there 
is consequently less change in the thermal 
conductivity when it is frozen. 

Further data may permit prediction on the 
relative survival of grain crops on soils of dif- 
ferent type and moisture content. The prelim- 
inary work indicates that a sandy soil is colder 
and the survival of plants growing upon it less 
than on a dry clay or loam soil, and also colder 
than a wet clay or a wet loam during those 
seasons when the ground remains unfrozen 
much of the time. It appears probable that 
dry sand is colder during the winter than a 
wet sand regardless of the character of the 
season, but a dry clay or silt loam is colder 
than a wet soil of the same kind, only when 
the ground remains unfrozen. 

S. CO. Satmon 


Kansas State AGRICULTURAL COLLEGE, 
MANHATTAN, KANSs. 





